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Appendix A

(1) Formulae for Consumer Welfare Calculations

To estimate the overall effect on consumer welfare, we use an exact consumers surplus
approach using the expenditure function for the log linear demand curve. 1. First, we use the

expenditure function calculated in Hausman (1981). equation (23)*:
e (p.z) = [(1-8) (@+Ap"*/(1-a)]V® (1)

where A is the intercept of the demand curve, « is the price elasticity, and 9 is the income

elasticity estimate. The compensating variation is calculated from equation (1) where y is income:

1-8 ) ) 1/(1-8) §
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The compensating variation is used to calculate the effect of price changes on consumer welfare.

For the case of a new good, the expenditure function from equation (1) is used to
calculate the compensated (Hicksian) demand curve, and the "reservation" or "virtual" price is
calculated: see Hausman (1994).°° This price can be used in the expenditure function of

equation (1) to calculate consumer’s surplus from introduction of the new good.

58], Hausman, "Exact Consumer’s Surplus and Deadweight Loss," American Economic
Review 71 (1981).

3. Hausman, "Valuation of New Goods Under Perfect and Imperfect Competition,” MIT
Working Paper (June 1994).
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(2) Econometric Results for Voice Messaging

Data on demand for BOC voice messaging was available for 14 states over a 4 vear
period, 1991-1994. A log-log demand specification. consistent with the consumer welfare
methodology developed above, was used. Fixed etfects for each state were included. as well as
state specific time trends to allow for the growth in demand of voice messaging as potential
customers become increasingly aware of the service. To account for potential joint endogeneity
of demand and price. we use the Hausman-Taylor (1981) approach of prices from ditferent
markets as instruments for prices in a given market.*

The model fits quite well, with the standard error estimated to be 0.042.*' The estimated
price elasticity is -1.10, with an asymptotic standard error of 0.31. Thus, the estimated t-statistic

is 3.55, which indicates quite precise estimation.

*J. Hausman and W. Taylor, "Panel Data and Unobservable Individual Effects.”
Econometrica (1981).

“'In terms of an R? measure for an OLS regression, the R* would be 0.999, although this
measure is not appropriate for an instrumental variable estimator.
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